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Abstract of JP2001 052868 
PROBLEM TO BE SOLVED: To improve the 
light emitting efficiency and lifetime by 
including a specified quantity of the organic EL 
element material composed of a special 

compound as the center of the emission in a , v ; N 

light emitting layer. SOLUTION: A light ( Y M-X 4 .X l -f Y 1 J 

emitting layer includes 0.1-20 wt.% of an v y d\ / v 'a 

element material made of a compound N ~ A - N 

expressed by formula I as the emission center. (v^^X* \vj_i_Y 1 ^ 

In formula I, A means a substituent or non- ^ c b 
substituent allylene group having 6-21 carbon 
atoms, X1-X4 mean each a separate 
substituent or non-substituent allylene group 
having 6-30 carbon atoms (X1 and X2, X3 and 
X4 can be connected to each other), Y1-Y4 
respectively means a group expressed with 
formula II, (a)-(d) is an integer 0-2, and (a)+(b) 
+(c)+(d)>0. In formula II, R1-R4 separately 
means a hydrogen atom, a substituent or non- 
substituent alkyl group and cyano group 
having 1-20 carbon atoms, or triple bond of R1 
and R2, R3 and R4, and Z means a 



substituent or non-substituent aryl group I ' _ I ) i _ 7 jj 

having 6-20 carbon atoms, and (n) is 0 or 1 . ^ ' ^ 



R 4 
I 

c = c — z 



n 
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AbfcE?L b < tif&ffirt^aALfcS?- 

t». mbkhwe <iis/iE?i£Aii/« 50 



m/m.) . (»«/»jw/*m\!/&«) . 

(PgS/jEfLaAJg/^feS/mTaAJf/l^g) ©£ 
JBli)£-C«ISt/fcfc©#*S. -«&£ (ID. C 1' ) 
Rtf (8) ©{fc#B3tt. *l>l6*fStt*85. ftn/ciE 

•to. i-2 0«s%8R»nc-c^ifeS{cffiffl^4ciAi 

[0026] ^3fe®ictt. -i»Kt£;i/r . *%?9©-fla 
5$ ( i) Xtt ( r j ©fb^KJm;tt:s ?>fc*&a© 



19 

F - bT> jETLj^^^W^tt^Wttt 
to*r«ffl^*ct3W-c**. flfc>F-e>ytt 

**f»*Cifer*S. IE?L£AJB, &#JI* « 
SAB. ttH©x*;U*-!«a. HJNL& Wf»)BfcO< 

[oo2T]-jHa-ciDx»cr xoft&fatm 

B. 7>h5*fe>, 7xt>hU>, tru 20 

>> f np*> k *y-fe>, 7)l>*lste*< 

»;-/>,. 7£p^yy>, t7^a^yy>, *J?x~ 

e*xf-y/u % *>^a^>^i?x>, + 

->■;•:/£»«*. r^*yy>fflss», *<w+-/ 

HBK-C 1 } XB ( 1' ) ©fcdfcj: 
O^CtJMifflircftO, #*1/<B80~99. 9* 

[0028] IE?l&Att*4£ UTB. E?L*MS-r*fiB 

W*4«:*t b T«hfc]E?l&A»*«:« U «3WrftSE 

Lmm*<Dm*&Am$M*m*&Am^<Qmz 40 

mfc *+ih/->k 
77- ;k hyr*/-;k ^ 5 *7-/i/, >f*#7n 
>, Y 5 #V-fr9-4->, e^7y> % b*?7a>, r 
h^b Ka-fs jry-ju, ***7-jk **?*vtv 
-;k bF7'/>, rvAtF^ 1 // tfyry-fl'T 
n>jfr> % x^ivo, 7£s>x>, ^y^BFy^ 

^7$>lh'J7x^7^>?i, 50 
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*«REft7 5 >8t$ttfc U < 5*7 jr Pi/r i>R»# 

>, N, N* -^*^-N, N' - <3->*;l/7 

N. N, N' . NT - (4-^^7x^) - 
1, 1' -7x^-4, 4' -J?7*5>. N, N, 
N' , N' - (4->^;U7x^jU) tI, 1' -tT7 
x~;l/- 4. 4' -i>75>, N, N' -y7^il/- 
N, N* 1 , 1' -e7x^l/-4 ( 

4' -^7;>, N, N' - <^/U7x~;t/) -N, 
N' - (4-n-^7^iH -7xt>^ U>- 
9. 10-$?73>. N. N-fcTX (4-^-4- h U 
jl/7^7x^;l/) -4 -7x^;V-^>?a^^if> 

MB. H, PC CuPc, CoPc, NiPc, Zn 
Pc, PdPc, FePc, MnPc, ClAlPc, 
CIGaPc, CI 1 nPc, CISnPc. CI, S 
iPc, (HO) AiPc, (HO)GaPc, VOP 
c, TiOPc, MoOPc, GaPc-0~GaPc 

[0030] s-faAtm<b ur b, igf-^^sretg 

«cRS3h«.fc(0"CBttt». jste, iEJlttAWWf 

«s«r*, *^ttA*mfc*^^tt«RftjBftrf * 

Ci«cj:0* : faAtt«:rSl±3**Ci.t>'C**. 
[003 1 ] *^OW«E LJR^KW^T. 3 

JWWftW&MmB, 4uUMfb^#ri(/<B«0S 
£MS8SI«»r*-5. &AlM{b$«^#fK2. 8 - 
bFo*5/*^y^-Fy^*A, M(8-tFP* 
ffiffl; fcTX (8-k FO*5/+yy^ 
-F)«, «(8-tFntJ/ty«Jt-»7># 
>. hy^ (8-bFo+>+^y^-h) 7;l/5i«!f 
A v hyx (2-^^;U-8-b Fa+^+^y t- 
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h)# l j^A, trx ( l 0-t Fa*i"<>7 [h] * 
yyt-h) <y y^A, trx (10-fcFP+f<> 
7 [h] *sVt-Y) SIB. VZ(Z-j**to-S- 
*yy*-b) ^antfy^A, (2-^^t/-8 
-*yy±-h) (o-^uv^-h) #y$A, t^x 

h) 7jv*~9a, trx (2 -8 

h) (2-*7 iSV^mifi&tfhtiZfts 

[ o o 3 2 ] ££*sjii!Wt»» 
ju. *77-;k **-y-^77-;k fT^r^fe 

2, ( l-7x^;V) -1,3, 4-***y 

^y^ji/POPOP, 2. 5-tr* ( 1 

JW-l. 3, 4-*77-Jk 2, 5-t'X(l-7 
-1,3, 4-tf*i^77--Jk 2- (4' 

- t e r t ^Wx^Jl/) -5-C 4" - b^7x~ 
JlO 1, 3, 4-***^r!/-ik 2. 5-fcfX (1 
-^7*;b)~i. 3, 4-**1W77-Jk 1. 4 20 

-trx [2-( 5-7x^+^77 f i;i/) ] 

•fef>. 1, 4-tTX [2-( 5-7*^**^7'/ 
'J AO - 4- t e r t -^f-;U^>^>] % 2- (4' 

- t e r 1 -W7x^W - 5-( 4" -t7x- 

3, 4-*7S>77-Jk 2, 5-^(1 
-t?*;!/)-l, 3, 4-*7^77-;k 1. 4- 

trx [2-( 5 -7*x;i^7^77yjio ] 
> % 2- (4* -t e r t -:»;k7 -5-( 
4" -tf7xr.;U) -1,3, 4-F»J77-Jk 2, 
5-fcf* -1, 3, 4'-HJ77- 30 

;k 1, 4-lfX [2-( 5-7*-Jt>h , J77 , JA) 

[0 03 3 ] *^owtaE L^Ktot^r mtm 

HBK C 13 X» ( 1' ] ©{k#&0ffe*c. ft% 

**£#*«gf £ £ £ aJ&T 1 **. 
[0 034] ^t»E LX^OMSiCttfflS ti£««tttt 
841/04. 4eVJ:0**4ttWBftife»o«>©#a 
l/C*s*K 7*5-9 A. ><*P9A % & 

;Uk i7^ ( 3?>^f>, IB. & Sft. 
9AfftoJ:tf**i60££, I TOSS, NESASfi 
XifiSfflSti-SBMtxX. B{U>s>9AS©BMk£BI. 
S €>fctt# y * y b-n-;l/^cDWffl«ml4 

tt. 4cVi9^Sfttt*«a*J#-3fc(0*«jB[U-C*J 50 



-f*Fy$A, y*9A, ;l/f-^A, 7* 

KBestiato-cttftc*. ££4bT«, 

A/18. V^^A/^^^A, y*9A/7*3 
[0 03 5 ] ««E LJR^Ttt, »*ft< «#S«Sfc 

-f*A#*a. awttffiai7^^A<bortt, #«;x^ 

jU7^3-^ft*#ft, ^y^atfu>. #yx^u 

#u^^^*7*«;u-F. #y*{ktr-Jk * 
ytr-;U7^-Ji/, #»jk^7^-jI/. t-fa 

ji/*n7;u*^t:r.jux-f #U tr-;V7 
;l/2f-5-fF. f h77Waxfi/>-x^i/>*l^ 

>^m^ft. *y^DPhU7ji/*Dx^u> % #ytr 
xy^>7;i/t7^ F, #«;«^ 

[0 036] ^NRSCffbftME LS(HF©*«ifl!«?JSS 

ft#«6ftfcl». ii»©IW»tt5 nm^ft 1 0 /imOffi 
HaVabrc»&#. 10nm^60. 2^m<Z>affl^$ 

[0037] m^s^D^, mzftmzm 
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fcgu. ®m<D*immti>x\z. #y**i/>, # 
k jpyryu- h #y 
75 K. *y$t/*>, #>j^;W7«> v #y^*;M 
^^yi/-K #yy*JV7*y h 

[003 8] «±<D<fc WtSE L*f 

WiELJI5^«rf»*C4*?'C*S. 
[00 3 9] $&HJ<Z)W«8E LJim*, .B»tt? Utffl) 

[0040] *m<DmiJ£*mm<m&i5mvm 
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*S 6C-^r$> ( t e r t n- 

>, ***;b7S>> y^;U7 5>. 3 
>f^7;>, Kr^;U7HL h «Jfy^7^>, 
1-f Hf>^7 5>, ^>^r^;U7 $ 1 
**** 3 >, *>7$7 : is)l7$>%f<D\®7)\'* 
)\,7Z>m ; Xfl/>i/7S >, I. 2-2/7^^P 
10 1, 1, 4-^75/-/ 

*>3?£)1 «7^^7 5>B ; 7~V>. o-?^ 
af-nr^UV, m-7WP7-'J>, p-7;^P7 

S?>» o-7~V2^>, m-7 — i^>, p -7~$^ 
X 1 -t7fW5>, 2-t7W75>, 1-7 
^7>>7t>, 2-75/7>h7t>, 2-75 
4-7^^7x^1, 9-7;/7x 
t>hU>, 2 - h y7;U*CM*;UhJW^X 3- 

h y7;!/*n,rf*;i/h;W^>. 4- K'j7;i/.tP^f 

20 ;Vh^-<y>lf©7y WU7 5>SI; 0-7x^b>y 
7*>, m-7*il/>i?7$>, p-7*iU>J?7 
7^*U>^75>, 1. 8~7"7*U>i/7S 
>^<D7y-;l/^7 5>S; 
[0 04 1 ] 
[ft2 2] 




(a 



NH, 



O) NH ' 





[0042] (63 ■C7n3h*2»T5^itt [ft23] 
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@-»-®-® <§HS-g g- B - 




BB£Xft i-i8 or juaxttsa* e - 2 2 <d 

[0 044] r i J^7>{ FO*#WiOttt. 7>P 

*^>#>, o-^p^r^v-Jk m- ^o^r^-v 

HJPtVF. hU7PlJ Vs 1-7 

P*-2, 4-^Ft^>^ l-^D*-2, 
5 -i>* h*i/"0-fe'>. 2~7'P*:7x*?MU7;l'P 
S-^P^^x^^Jl/T^^-^, 4-7^*7 

***;U7Jun-Jk s-T'p-t-i. 2, 4-m;^ 
*jU<>-lf> % 2 -^P^-m-^>U>. 2-^a* 

-p-f>!/>, 3 -T'P^r-o - + ^U>, 4-^P 

^-o- + ^>b>. 4 -^D^e-m-^^l/V, 5-7" 



30 



40 




50 



p<£-m-^>U>. 1 -^a*-3 - ( h U7;l/*a 

*tf7*x;k 4-^^^;k 4-7 , o-=&- 
1, 2- (^*u>^**^) ^>tf>. l-^p^et 

7£U>. 2~7'P*^7*U>. l~7'P*-2-y 
*;b*7*l/>, 1 --7v*-4-jt*frt 7 2U>I? 
or'i-^as F&; ^po^>^x o-^aar 
~y-;l/. m-*PP7xy-;k p-^aar-V- 
;l\ o-^aahil/i> 4 m^anMH>, p-£ 
pnF;l/x> k o-^na^xy-ik m-£PP7* 
p-^PP7x/wk 2- ^ap^^/h U 
7PUF, 3-#PP-<>Vh >J7Q'J F, 
"0 % /Hl7CHJ F\ l-£PP-2, 4-^F*V 
0^>, l-^PP-2, 5 -S^ b^^^>-fe'>. 

2-^pP7x^^;vr^n-ji/ v 3-^pp7x^^ 
;U7^n-;i/ % 4-£PP7***;l'7;i/:3-;k 5- 
*pp-i, 2, 4- MM*;i^>-fe'>. 

P- o -^>l/>. 4 -^PP - o-fyl/X 4- £ 
pp-m-=^>U>, 5- ^a-a-^^l/V, 1- 



(15) 



27 



*pp-3- < hy7A>*py h*i/) l- * 

*pp-4- ( h+^) 2- 

1 -i7O0-2 -y*-;t>t7*U>, l-^PP 

-4-y^kJ-7*u>3?<D7 y-;P*py FS: 3- 

K"Otf>, o-3-F7~V-;k m-3- F7-7 

-3- F Ht>x> v 0-3-F7 
^-JK m-3- h"7x/-ik p-3-F7*y- 10 
2 -3- F^>7 F y7ny F\ 3 : -3-F^>7 

Fy7ayF\ 4-a-K^>7F y^.nu h\ 1-3 

- F - 2 , 4-^h*^>*X 1-3-F-2, 
■5 F*^>#X 2-3-F7'x**JU7/b3 
3 -3- F7x*^;V7Jl/:3-;k 4-3-F7 
***Jl>7Jlo-Jk 5-3-F-l. 2. 4-FVy 
2-3-F-m-+fl/>. 2-3- F 
'-p-t^UX 3-3-F-o-**>l/>, 4-3- 
K- 0 - + vU>, 4-3- F-m-f>l/>, 5-3 
-F-m-+i/l/>, 1 -3- F-3 - ( F y7;M*P 20 

^>^>, 1-3-F-4- 
J h*ri/) ^>-if>, 2-3~FfcT7* : .=.;k 3-3- 
Ft:7x^, 4-3~FtT7x~Jk l-3-F^7 
£l/>, 2-3-F^7#UX l-3-F-2-y^ 

;U*7*VX 1 -3-F-4-y^^;t7 
{OH, <S 
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7 V -fry FJH; 7;U*P^>#>, o-7Jt> 

*d7-y-;k m-^WPT-V-Jl', p-7;l/# 
07-y-JK o-7WPFii/x>, m-7;u#Ph 

Jl/X>, p -DltU h^X>. 0 -7^:tP7 x^- 

;k m-7;l/^P7 x y-;U, p-7;U^U7xy- 
/k 2-7;M*p^>7F 'J7P 'J F\ 3-7;utP^ 
>7HJ7nyh\ 4-7;l/ta^>7 F V7P y b\ 
1 -7;t/*p-2. 4 h^V^>^'>, 1 -7;V 
*P~2, B-^h^^/ 2-7;M"P7x 
^9)V7>VVi-^. 3-7WD7x*W7^3- 
;k 4 -7Jl/^P7x^5 : 'Jl/7;l'3-Jl' v 5~7;l/tfP 

-l, 2, 4- F yy *;i/"0-fe'>, 2-7;i*P-m 

- + 2-7;U^-a-p~+^u>. 3-7;u# 
n-o-^>i// 4 -7;i/^p- 0 -4i^u>, 4- 
7;l/tP-m-^>l/X 5-7;!/^P-m-+^l/ 

l~7;U*P-3- (FU7JU*py F*V) 'O 
l-7Wn-4 - (h^Wn^ht^)^ 

2-7;l/^afcT7x^^, 3 -7Jl/tfP^7x 
4 -7;l/^PtT7x^-^ t 4-7/V*P-i, 2 

- (y?U>^^+^» ^>^>, l-7;t^p-f7* 
U> % 2 -7;l>*P*7£U>, 1 -7Jl/#P-2-y 

*;kJ-7*u>, 1 -7;u^n-4-y^;i/^7^u> 
»©7»;-;U7py FS»"; 

[0 04 5] 

Ht2 4] 






i>t, i, 2-^7'p^>^> i i, 3-^7p^e^ 

>-ff>, 1, 4 -y7 r P^>-tf>, 9, 10-^7'P 

4. 4* -^Pt^7x^l/ t 4. 4' -i/^PPb 
7x-ll/ t 4. 4' -^3- FtT7x^;k 1 -T'P-fc 50 



-2 -7;l/^p^>-fe'> % 1 -7'p^-3-7;U^a^ 
1 -T'P^r- 4-7JV^P^>^>, 2-7'P 
*£pp^>-tz>, 3 -T'P-^PP'O-fe'X -4-7 

p^^pp'O-^v, 2 -7^-5 -£pp mux 

3-7P^fc-4 -^PP^>VF 'J 7.P y F*. 5- 

7p-=e-2-^pp^>7Fy7py f\ i-^p^- 

2, 3-^^PPO-if>, 1 -7 r P-=e-2. 6-t>^ 
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> 2-^a*-4-7;l/^a hJUx> 4 2-:/a*- )i) 7£>, 1. 3, 5-H;^<>^ 

5-7;^ahVx>, 3-^-4-7Wa|>;l' [0 047] 




«W)^oy>«^*2^eU:. tf*t<B2-3fl«r 7»0*jgj£©7«;-^^^^ FB^*Rl6©2fc7 3 

&7 u -f f tttffl-r s c * * 0 yotm&mimttezc t &p>m Kit i &t 

rru-;u^-f K©Wn*tttt, «Ftc^T^*>or tfj:c>. 

tttt < > ra£B»^ncc i m syttmiczm t o o 5 n ■*«Brjwws»& i/tr«n-*^9^ir 

4 F4I^LCh6*^3tfTfc<fc^. 3«7y 30 (3V) B*y^A9©4«©/^i?9A<k^«B:*ft 

-;U7$>?:J: f 3S3itR^ciS®-e^^)Ct^e», j<5WA (ii) % JHt'OS^A (II) , B«'<5y 

©a*»K:3Wc*7y-JU^^ Kt«W4*tt*W ^ Cn) . WJVAT'twr'te h*- h (n) . 

^PPtr^ (^>!/ih»;;v) '^^a (ii) . ^ 

[0 04 9] 7y-JW^4 FOS&Ultt49(cMIHSti *notf* (7-fe h~ h 'J;l/) /<*y$A (n) , V>> 

7 , J-i^^-f F4*ftrr*»^«Cttv 1$73>1* A (II) , ^OOtr* ( 

jucjti/r, ^n-eno. s-^hb-m o ?s^a (id % ^^npf ^rv^^^'jA 

3WHSr*0, ffl»ttSa*5JK©7y-il//>^-f F© (n) , i/^PO 1. 5-S>x» ji 

film, »«ffli*iai«i"r4fc«>. pjkbhts <n> > ^sp-jaf y 7^*07*^- f 

>i*ju«c#or*ti*fto. 7*iH8h-5*jMftr* 40 (n) tfozu^^Mkdvm: fv* 

*«BC««C|iaft7y-^9^F*WW*» y^>7-feF» -^^^^A (0) (Pd.(db 

*«3cc8sflrr*7y-j^^-/ Ftt, ift7$> a).) . h»;x (^>^yf ? >7-feh» 

O7 5ysio{c*fbr, 0. 5-1. stt^ottB A^Po*^AJSft (0) . rY?** (hy?*x;i/ 

■cfij6»«cwarntf<t^^ BW<hr*3»7y-* **:^» >^wj» <o> . (trx 

7 3>©^*£ffl±Sir*£^5t&£>6. <fc9!ff£ il/^X7^) x*>) ^5^9A (0) SObfE^ 

L<«, Kl«7 5>©7 5>'»lOfc»t,T0. 9* Affc^^tffstffctl*. 

1 . 1 ^Jb(OfiHrj^*cc»ftrrntf J:c\ [0052] #*W<DlBfi*ttK:*jc>r. '^^Affc 

[0 05 0 ] *fc % 2«7 5>wi»«ci»as*i*7y ^Mitt ««cwer*fc©rB9:<r^. i«7 

-;l^3-(Ftt, JIi46L/cliR7 3>07 3>'SlO 3 > 1 *;l/K>tt U ^^A&gL-CO. 0 000 1- 

ccfturo. 1-1 o*;HSSStaTfttm>#. E)£t? so 20. o*;w*ra*. ^s^AaujaBHrt-c** 



(17) 
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0. oo 1-5. o*;u%r#>£. 

[0053 ) *mom$mic*s^x, tm&ftt b 

*X7.<>, Ky-n-^W^7^>, n^iv^ 
fm^^, h'j-sec-^W^^^X h 10 
'J-tert < 6*i, «C»S 

BSStt**** C &*»6»* L/ < tt h U - t e r t - 7 

w^^^Ttj, hy7y~;p*;x7 <>{t£«! 

x;i,#x7<> % ^>^y7xx;WvX7 h y 
.MJW^^XP (Tol),), hy-o-H;-f 
jut>X7-r> % Mj-m- by >f;P*X;7<x hy- 
p - h y -^tr*x7 < >W6n, »s u < « h y 7 
x^x;^, h y-o- h y-Y**x!7-f >r* 
6. ^*X7 < >{t£$£ fttcRjg-rsfcor 20 

m&ex ($^*;v*X7 .<:-/) y*>, e 
x (t/y*;u*X7 * /) x^>, ex n^s* 
ufrftzy<s) ex (^i^P^+^tfx 
•7 a y) ex as) x$ 

1, 3 -ex -f ^) ^P^O, 

1, (^7x^^7^) ; ^>, ^ 
(i/7i^X7^) 7*PiZ>, (R) -2, 

2' -tX (^7*^^7^) -1, r -e^ 
7*;M (R) -B I NAP) % (S) -2. 2' -e 
X (J/7xiWX7 ^ y) - 1 , r -et7?JU 30 

( (S) ~B I NAP) , 2, 2' -ex (^7*x;i, 
*>X7^y) - l, 1 ' - 7 ( ( ± ) -BIN 
AP) , 2S, 3S~ex (^7x^X7^)7' 
*> ( (S, S) -CH I RAPHOS) , 2R, 3R 
-ex (^7*^>X7^) (R, R) - 

CHI RAPHOS) , 2, 3-ex 
7^ y) 7^> ( (±) -CHI RAPHOS) , 

(R) -2, 2' -ex (i>-p-hy : >r;l/*X7^ 
J) - i, T -e*7*Jl/ ( (R) -To 1 -B I N 

ap), (s) -2, 2* -ex (t?-p- h y-Yiu* 40 
X7*v) -l, r -e^7*;l/ ( ( ; s) -To l - 
B I nap) t 2, 2' -ex (^-p - h y>f;^x 
7* ✓ ) - i, r -e^7^;v ( <±) -To l - B 

INAP) . 4R, 5R^eX (y7*x;l/#X7-f v 
y^;l/) -2, 2-Vjt*fr-l. 3~^t^V7> 
( (R, R) - D I OP) , 4 S. 5S.-ex (^7* 
-;l/*X7 < yy*;U) - 2, 2-^y^iU-l. 3- 

y**y^> ( (s. s) -d i op) . 4. 5- ex 

(^7xr.;^7 a -2. 2-^y^;l/- 

1. 3-^*+y^> ( (±) -D I OP) , N. N' 50 



(S) - 1 - C (R) - 1' . 2 -ex 

(^7x^X7 A y) 7xUW) X?"JV7^ > 
( (S) . (R) -BPPFA) , N. N* 

- (R) - 1- c (s) - r % 2 -ex. (^7xiji/ 
*X7 a y) 7*p-tz~;i0 ( (R) , 

(S) -BPPFA) . N. N' -^^rl- 
CT . 2-eX (^7x^^7 A S) 7xPt^ 

;10 x^;U75 > ( (±) -BPPFA) #W6tt, 
ff*0<ttex (i/7x^X7^)x^ v 1, 
3 -ex (t?7x^*X7-f/) 7"da> 4 ex (y 
7x^;V*X7 -oO 7xat>, B I NAP'C&O , 
B I NARtf**^frcfc7-b5#rAftl». 
[0 05 4] h V 7^****7 *>{fc£«,. hy7x 

tt> ^7^»)A^SWLt.O. 0 1-1 0000© 

**«Br*uw:i». «ffl*wc©«H'c**iK7y- 

[0 05 5] *ms<o$i&mv&. tmmfttbxrt 
9vtAii49it*.xy A^it^m^mv^, m 

[0056] #si£t?.«ffl-c*«<aatt. t h y ^a, 
tesay 3 ®7 ^ >^<DW««*^6SBR*rn«<t < , 
y^A^h^vF, ^hy*Axh*j/K, *y^A> 

^h^^K, th'J^A-tert-^h^^F, #y 
^A- t e r t -7 , h4^> K, -fe^^A^-K^-h 

(c Sl co, ) «ojs9ftriU*yiair*=i+s/F 

r*oT, t*i6«5rt5»K:*(D*«*Diirfc. S/c7 

y ah % *JWfc7JU# y £H-scM«{.b7JU# y ^ 
«&7;i/3-^6*(WrHKurH«»k:«trfc 
its 

[0 05 7 ] &fflT*iS3CDStf, ft(cMR3*i&<>CE) 

rttft^*. scs«:»ai-ra2flBH©awi7y--;^ 
! i"4ct*w*uis teStDfi^. o. s«*>v*ar 

JSJStStt^ffiT U 7 y -^7 5 >06{*©(ST*« 

< &*>»*.(,< ttts ascDS»^iB*Hcjn^t:«>7 y 

!»f¥3Wt«i«:ttaci*>6, J:0»*t/<«1. 0-5 

[0058] **swows*tt«c*jw*sa;tt, ms« 
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y*t<o±-T)iim ; T-fe fx h 'JJk ^*;l^A 

[oo59] *§mo$mm:tt. set\ or. 
x&mwkjm* . imm& 2 0 -c- 3 0 0 -a * 0 10 

$f £ b < t* 5 0 "O 2 0 0 'COffiffl, SffcW^ 
[0060 ] 

7;ur*>si8rF5 0 0 * y y* h;u^n^^^^*cc, 

p-yp^>X7^7"fc: K 50g CO. 27mo 
1 ) % ^ > X ^ x f Jbi Xf Jl/ 5 0 g 20 
(0. 2 2mmo 3 ) > l?Mf-))/Zfr*1rl/¥ (DMS 
0) 20 OS yy * h;W£f±i£A,/Co *«Ct-^h* 
UUWJ* 3 0g (0. 2 7mo 1 ) £4> LI* OgSJJD 

*5 o o s y y sr hJi/+KttAu, ft^x^jurta 
loossyy^h^rffiesstt *ih<*a 4 6 

g (JR$8 1%) *fffc. 

[0 0 6 1 ] #fflttB©£jflt 30 

r;u^>a«T. fcSWtf * 3 o o a y y v muhp? 

5X3^ TOftA 1 0 g (3 8mrao 1 ) % 7x»J 
> 14g(150mmolKhyx (fO^T* 
>7i2 h>) ts^vWA 0. 5 3 sr ( 1 . 5 mo 1 
%) . F';-o-hiWWX7^> 0. 35g (3 
mol%K t -T'h+i'* h y>A7. 4g(77m 

o i ) &o'&*S h;ux> i o o ; = y 'J 7 hh&Ihi*. 

i o ov?-mm&imLw&2-#fc. &m7 
& mbitm&iw&b. jt*s-b loossy 
y v b*vm>Lit. »&nte«isa*i»i*^5 o 40 
? s y y v h^rmsftSit. *b»b 7. 7 g <« 



$7 3%) fcSfc. 

[0 06 2] ^ra^co^sE 
»»«*#i005yy-; hfctxyvx^tpiCs 4- 

^p^>y;^a $ h" 12. 5g (50mmo 
I ) , ®y >® h yx^iU 12.5(7 5mmo 1 ) £ 
UUL 1 0 0-C-C7^fflMR«l$bSE3ii/c a J££& 

aiMteffiy^af yx^i^WEKB-cBSb. 

*HH*C 15. 4g«»fc. *IH#Ctt. CftfeLkW 

[0 06 3] #ISftDtf>&$ 
7^^>mfiST, 3 0 0 ^ 'J y v h^HP7 7X3 + 
K % p-^O j e'<>Xr^ffcF 9. 2g (5 0mm 
o 1 ) , cpIHftC 15. 4g (SOmmo 1 ) , DM 
SO 1 00 5 yy»h^*ttiL^K. 3«Ct-7h* 
S/#y>A 6. 7g (8 0mmoi)^Ufo^(jO 

?K2 0 0 S y y 7 Ml>*&citAU ftSx^;V-ctt 

1 0 0 5 5 y 'J ? h^trflBfrU *«H*D 1 3 g 
0K$7 7%) *Sfc. 
[0 0 6 4]{t£^a<D£$ 

r^=f>«TF. }%mtfZ2 o o 5 y y v ml<ep7 

^xaif 1 ^ WftB4g ( 1 5mmo 1 ) % *^ftD 
2g(6mmol), h y X ( 5Vc>J? y r>7* h 
» ^7^A 0. 16g(3mol%K (S) 
-BINAPO. 22g (6mo 1%) , t-7F*i/ 
thy^A 1. 4g (1 5mmo 1 ) &C«S»hrt'X 
> 5 0 5 5 y «J 9 h 1 0 o whwii 

UT^^-^rft&u eow-iftttJSfejiL/c. 
»6n/cta*ss*^7A^nvh^7 ('>y^y;k 
^*if>/h;ux>=8/2) ttwo, *e»* 

1. 4g*Sfc. C©»*tt. NMR, IRS^FD- 
MS (7 Ff-y V^i/a >7XX^^ O 
«S«:J:»), ft^*a4H«Shfc (^32%: J H 
(9OMHz)"C05 7. 0-7. 4ppm(4 
2H, m) ) ) . ft^»a©NMR^t- h*l81fc« 

[0 065] 
Hfc2 8] 



(18) 

33 

>^CDx~r;I/?gSg ; h~ b «JJk S?j'?/U*M'A 
y75 KSfcAK^SCiff-Cfr*. J:9'»*U<B. 

[0 0 5 9 ] SET. 7 ;U 

^>^<D^rStt^»HaTr*»rsc taws u> 
*f3£U<«5o*c-2oowfiH, siront*. k» 

[0060] 

[MM] ^w*^«ac«»«<c«^»r 

««l (ftAtla) 

7JU=f>SviST5 0 0 5 y U v I^EP-7 3*3*K:> 
p-^P^>Xr^ftF 50g (0. 27rao 
1 ) , ^>yj1/#x#>l|^x*;Ux;*f'jU 5 0 g 20 
(0, 2 2mmo 1 ) . ^fJ^W^F (DMS 
0) 2 0 0 5 y y 9 hiWtttii^. t + 
i/rt'JSA 30g (0. 27mo 1 ) £4>l/rojSJjQ 

4, *5 o o 5 y y 9 hn^fcftAU ssxfwa 
Blk. WvW^ATtEilSl q-*y-x/i# 

u-*--c«E«»ute. f#6nfcft»sa*fii«x^^ 
loossyy* hwwssstt, *hn*a 46 

g 0K*8 1%) *f#fc 0 • 

[0 0 6 1 ] +nftB.4>Mt 30 

r;u=f>fiurF, »ai«*f*3 o o 5 y y 9 f^hp? 

^r^K, WAlOg (3 8mmo I) t 7x»j 
> 14 g ( 1 5 Omrao 1 ) , hy^(^>y»lf 
>7-fe h» J^**S>£A 0. 53g(1.5mol 

%) . hy-o-hJi/-r;u*x^^> o. 35g o 

moI%K t-^h+^hy«5A7. 4g (77m 

o i ) Rzm&\*)i>x> i o o 5 5 y y 9 h^sjait 

/eg. 1 0 0 WHIiWIMWbSjBSttfc. HrtSfcT 
ft, fffflO/clSftiaMKl/; -*£>>-;U 1 00 55 y 

y v bumble. mtitcw&£kmmx?>\ss o 40 
5 5 y y 9 K^-csttfis*, *hh*b 7. 7 g (« 
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$7 3%) £.f#fco 
[0 06 2] *HftC<D«tt 

Mfiftt 1 00 5 y y 9 Hutx??*^^ 4- 

^n^^^^n^ K 12. 5g(50mmo 
1) % Sy>Mhyx^;H 2. 5 (7 5mm.o 1 ) 
tt'it, 1 0 0'Cr7B#IfflftI«U!B$UJSJt3ttfco : 

7ft, iM&Sy>Khyx^«Mg»arfl£u 
«3f*C 15. 4giSfc. *BW*Ctt. c*i«±»- 

[0 06 3] *K*D<D^RS 
7^^>mS6T. 3 0 0 5 y y 9 hH'ZP^X:** 
fC % p-ypWXnftF 9. 2g (5 0mm 
ol), *Hf*C 15. 4g (5 0mmo I ) , . DM 
SO 1 QO$ l )VyY)l&i±&A,K 9 Sfciet-^* 
^y«jA 6. 7g (80mmo 1 ) «r^LTo8SJ|D- 
U ffl&T^M* UKfcStffc. KJ6»7«; -5BR 

*2 0 0.5 y y 9 hJ^c&Au 
tBu/co a»v^**/«?Ariaia v p-*i;-x;<# : 

1 0 0 5 5 y y 9 h&Vffifris* #[Bf*D 13g 
0K*7 7K)*fffc. 
[0 06 4] fb^aO^fiX 

7^^>»»T. 2 0 0 5 y y rF^EP7 

^x^fc, *BH*B4g (15mmo'i); *IB#D- 
2g(6mmol), V *)X (P'**J>&Vf>T*h 
» i*rJ55^A 0. I8g (SmolW, (S) 
-BINAP0. 22g(6mol%K t 
f-hy^A l. 4g (1 5mmo 1 ) RCflHih^x 
> 5 0 5 5 y y 9 h;u*fln*.fc&; l o owhWb 

f#6 iifcfflttft** » a ^ a v h 7 ■ ( y * 
^if>/h;,ux>=8/2) -enitiu 

1. 4g£f#fc. C<Df9*tt, NMR, IRSO'FD- 
MS (7 -f-*K**^ V^^3>7^^^FJV) <£> 

SJSKcfc'K ft^Bjai^SS+ifc (iR$32%: 1 H 
mi (90MHz)-CO5 7. .0^7. 4p.pm (4 
2H, m) ) ) o {t^a0NMR* + -h*Hlfc*R 

[0 06 5] 
U12 6] 
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tSuOK w 



APd»(db«)i eifUP 
NaOtOu PhMe 



3r w > 0{OEOj 



:H0 

OCOEt), 
C tBuOK 



fi NaOtBii PhMe 



[0 066] «b£»b) 

r;u^aarr, 3 o o s in; ? h^=p7-5X3« 

p-h^TJl/^b F6g (5 0mmo 1) . #fflf* 20 
C 15. 4g(50mmol), DMSO 1 0 0 5 'J 

r;U*ffi&/U:. &fct 3 A 6. 
7g (6 Ommo 1 ) ft^rojfiMU MKHMI 

»usi£3"ttfc. 638***2 o o s u 

hrt/t?8fe»U *IH(*E 9. 2g (4X^6 7%) *» 

fc. 

[0 0B7Hb£«9b©£*8 30 

r;i/^>ftiST, »»stf*2 o o ^ y y * nuzp? 

*fS#E4g (1 5mmo 1 ) . N, N' 
"i/7 3:-;K>^> 2g (6mmol) ( by* 
yf^T-fe h>) ^/*5i^A 0. 16g 
(3mo \%) , (S) -BINAP 0. 22g (6 
mo IKK t-^+S/^hyjAl. 4g(15m 

mo i ) R^mmhJixy 5 o 5 * y y ? wu*»i*. 

a. ttfflbfettaiiiwury^^^rs^u. 6 0 
WHWIIBIlfc. fc6ftfctt*SS*#?A*Dv 40 
h^^7 ^*1f>/h;bx>=8/2) 
TflWU. ft&tt£2. 5ff«»te. CO»*«, NM 
R, I RRyFD-MSflDWetCfcO. -fb^WbiHffi 
3fite («X$5 8% : 1 H. MR ( 9 0 MH z ) 
7. 0-7. 4ppm (40H 4 m) , ^ 2. 34 p 
pm(6H, s) ) > . 4b£^b<DNMR**-h£@ 

[0 06 8 ] 
[ft2 7] 
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* [0069] «t£*Jc) 

7^=f>»SST, 2 0 0 5 U 'J ? NU=P? 

^Xra^iC, *fflftB4g (1 5mmo 1 ) , i, 4- 
^^O^r^^^UV 1. 7g(8ramoi)\ MX 
f^rthy) y;<9y>5A 0. 16g 
(SmoIKK (S)-Bi.NAP 0. 22g(6 
molX), t -^h+V^MJ^Ai. 4g(15m 
mo 1) atftttth;Ux> 5 0 5 5 h;l>€rJjO*. 
10 fc?& 1 0 0"Cr-K^ffl»USJ£?#/c. ££**7 
ft. WfflUfclSfiiaiKLrydr^-iVrft^U. 60 

b y?? ( v ^*tr>/ h'/ux>= 8 /2 ) 
H£f&;fc2. Ogiflfe. C NM 

§ftfc (JR¥5 0% : 1 H SMR (90MHz>T(D5 
7. 0^7. 4p pm (8 8H, m) ) . ft^JcOS 

[0 0 7 0 ] 
20 [<b2 8] 
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4 



oi 



a 



P<Mdba), 8 1 MAC ^ ^ 



N»OlBu PhMo 



[007 1 ]««M4 «b£*d> 

r;u=f>m^T, 2 o o s i; y ^ b;uzn? 

7X3*K:> *BH*B-4g ( 1 5mmo 1 ) . 9, 10 



50 



-^U*7>h^-fe> 2g(6mraolK h <J X 

(yoyiJ^VT-fe h>) *Jrt$*JVJ* 0. 16g 

■ (SmolX), h U- t ^ > 0. 0 

7g (6 mo 1%) % t-^h+Vt 1. 4 



(21) $82 0 0 1 -52 86 8 

39 40 
g <15mmo 1) 5 0 5 5 <) 9 v NMR. I R&tfF D-MSOfiSgCCfcO. 

f-Jl>£JI]*.fc&, 1 OO'CTHfcJW&fStfbSi&Stt ft^dil^Sftifc 0K$4 4% : 1 H,.. (90M 

tc, mm7^, mOtc^^imLXMity-^-C Hz)V<OS 7. 0-7. 4ppiU0H. 

mb, GOXV-WmW&btc. mhhtcm^f: m) > ) . it£1&d©K£5££KJT«:7pT. 

tf^A^nvhi^? (i"J#y;k ^+^>/hJUi [007 2] 

>=8/2) "CffitSU 1. 9g*f#fc. C* C<t2 9 J 

B Pd » 

- NaOtBu PhM« 

[0 0 7 3 1 «t#B?e) 

7^r/>^iST, 3 G 0 5 y y * hJl/=P7 5^a* 
K, trans-4-7fJK>7Jl/ftF 1 0. 4 
g (5 0mmo IK #fffl#C 15. 4g (5 0mm 
0 1 K DMS 0 1 0 0 5 U V 9 f >l/&f±i£/Wc. % 20 
fct -7h*f*y$A 6. 7g (SOmmol) ^ 

7a, stcifi«r*2 0 0 5 y y 9 FJuwcstAu 

y-x/t#u~*-rWBa*Ufc. »6*ifcfflBfi* 
loossy y*h/i>r«c&u #fffl#F 
1 2. 5 ff 0K*6 9%) £f#/c 0 
[0074] {t£«Je<D£/S 

7iUrf>^T, * 2 0 0 5 y y v hJUHP7 

^Xn^fc, tpffflftF 5. 4 g ( 1 5 mm 0 1) , N, 30 
N' 2g(6mmol), h 

>M (P'OJ/'J^rtF^) ^^iA 0. 1 
6g (3mol%), hy-o- hJMA*X7 </ > 

0. 1 1 g (6 mo 1 , t -^h*^* h y^A 

1. 4g (1 5mmo 1) S^K*h;Ux> 50 5 5 

y y * h ;u*aniLtea, 1 o o w-mmmm lsjs 
jur*»u soxrHfeJMffc&ufc. Sfcnfcfitt 

Jbx>=6/4) -CflWL. «ft»* 1. 0fft» 40 
ft. C NMR, I R&tfFD-MS<DiH£fc: 

£9, <t^e<tl5]£3ftfc (JR»1 9% • 1 H 
„, (90MHz) -COST. 0-7. 5ppm(52 
H, m) ) • {t^e0NMR* + ~h£03£7n* a 

[0 07 5 ] 
Ufc3 0] 
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* [0 07 6Ht£«!f 
9 lattice; *fffli*A7. 8* (3 0mmo 1) . 4. 

4' -$;r^xfM> — safbK^ l. 7g(6 
mmo i ) % h i/* (i^oyy^vr-fe h>) 

0. 16g (3mol°/o), (S)-BINA 
P 0. 22g (6mol%), t-7>*W*HJ^ 
A 9. 8g (0. lmo 1) KO e fE&h;l>x> 50 

5 5 y y ? h;u*ttjA/c«, i o o 9 c?-mmiimi 

/h;Px>-6/4) rtSSSb, SSe^ 2. Ogt 
^/c 0 NMR, I RRWFD-MSOSJg 

(9 0MHz) 7. 0-7. 5 p p m ( 5 4 

Hv m) ) 0 itsmt oaw*fiiTKg%r. 

[0 0 7 7 ] 
Ut3 1 ] 

20 




30 



Pdi(<>b«),BINAP 
NaCKBu PhMa 



[007 8] WWII Lfc. 
i51»LfclTOWBtt*tf5a1fLkK. jEfl&Atti b [ft3 2] 

■CTI3(t^» ( T P D. 7 4 ) fcKJS B 0 n m tcKSj&g 50 




(23) 



43 



$#112 0 0 1 
44 



5286 8 



(TPD7 4) 



(NPD) 



*«C. jeUfi&tttbtTiBffc^ (NPD) «MV2 
OnmfcXffllMll/fc. 
Ht3 3] 

X (2. 2 -J?7*.s.;l/fcf5Jl/) br7a~.il/ (DPVB 
i ) RV±MZ<t&&! (a) t. <b#& (a) <m&»2 
m&%. BUl£4 0nmitt*«t5«C|l^«bfc. ffi. 
fb£*J ( a ) F FX«9B6iW>4 Or 

ttB*S. l/TTK^^8J (A 1 

a) 

Hb3 4] 

(A 1 q) 




£*W2 0nmr3S*U § 6KL i F£JgJS0 . 5n 
mVfm&ThZ-VAZmm l 0OnmJ££OSS* 
JfcKl/TWttE L**4$fc. O-'To r r© 

©JWBfflttt. itgSmE6V©E(lJinSE^^»Sl 0 
0 (cd/m 1 ), ft£tt*B2. 1 (lm/W) "C*o 
fc. eSffi*tt(0. 14 6, 0. 1 4 0 ) iif«S©iS 
l>«e«3b6J?Ifttft-»fc. 8J8!83fe»K2 0 0 
(cd/m l )T. S«£S8«lL/t4C%*!l^«2 0 

mt. ft. lt^a©x^^4 f -^+*7'«2. 7 8 e 
V, DPVBiB3. OeVT*A 
[0 07 9] SUM 2 

fc. C©J&*©f6)fc!fS14«. jtaE^EE6y©El«)0aEr 
IBfcSgl 10 (cd/m 1 ). ftXffltttl. 3 (lm 
/W) -C&olfc. feKffiSB (0. 15 2, 0. 16 
3) 4WtO*l»lHS***«flH6i&ofc. *fc. SJS8 
#S)fci6SK2 00 (cd/m')t, 5ES?jBIS&l/ft.!:C6 

#«g$r« 1 5 o oKHaig^-cfco/c £ft5©& 

1 fcStT. A. {t^«b<Dx*A*-4fi.9 
7B2. 90eV. DPVBi«3. OeVTiofc. 
[0 08 0] Jg*6f?!)3 

K-'O f-Xtt&)fc*4>4 fC. JJWb^a c 



10 8#»K13 0 (cd/m 1 ). #S*$$«2. 1 (lm 
/W) tft-j/c. (0. 16 2. 0, 18 

1) £$ft©iSt,>W&#&*#>UI£4ft-?;fc„ tit. Vm 
mM&ZOO (cd/m')-C. j£SSE&ibl/fc4C*> 

¥&^tt2 8 0 0fc!ra4g^-e&ofc. cn^cis 

3BI*tttai Km*, fltefcc©****--*** 
7«2. 8 3eV. DPVBi«3. OeVCWc. 
{0 08 1] £16014 

20 fc. c©#P©»*ietttt. e««E6V©HB)n«E-C 
#6#»g3 0 0 (cd/m*). 8*8l$«4. 6 (lm 
/W) -C. Mftrail&MfeOTItt&tt^fc. *fc. 173 
HMKM&Z 0 0 (cd/m'JT, 5£®Si8l&L.fc4e 
^«^^tt3 4 0 0^fa4S*^f*-2fc. t*l6© 
**»tt*»lfcifiT, ». fl:£*d 
•v^B2. 78eV. DPVBi«3. 0eVt?*o 

it. 

[0082] ttmii 

Y-'^Ymt&tQ'fotlsXr&itG®) (TPD) £ 

30 moitctzm. 9mm 4bw«:u-c««el* 

[<b3 5] 

ttS6 0 (cd/m 1 ), «5W»*0. 7 (lm/W) 4 
*»5;lt«3WI6hft^fc. TPDB»*«I*"4LT 
■*MH\ C©fca6DPVTP^60|S*3&«#6h3lt. 
40 *fc. ttJ82^*S£2 00 (cd/m 1 )^ ^ffiffiSI) 
Lfc4C5*«aWfrttl0 0BIIB4Ji*>ofc. Cti&O 

^tt3. 10eV v DPVBitt3. OeVt^ot 
[0 08 31 tfcSm 

K-/<> hXtt«ttW44 UT±iE{fc#B!la €. 
»4Ur±Eib«B (A i q) *«BUfc«:4*RS, 
S»«i4iW^or^EL***fl«li/fc. e©* 
^0^*ftt«, asssE 6 v (OBm^s.vm:m& 2 

1 0 (cd/m'), £31381*1. 3 ( im/W) 

50 a 1 a<D«e»*L*«?)nttA>-3fc. ffl 



(TPD) 
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M»jfc»K2 0 0 (c d/m'lVJZ&imWibtctCZ 

95 eV, Alq«2. -7eVt*,fc. 
[0 084] itf*0J3 

l/T±Eft#»c*«ffll/fcC4**». HS60J14I51* 

S 1 



«, .nsMEEe v®EPto*E?fBXWK4 o ( c a/m 

mt^mo. 9 (lm/W) 
ttfr-afc. £tc. »3W»*Wa.2 0 0 (cd/m'yCJE 

[0 08 5] 
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2 00 
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6 


40 


0. 9 
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[0 086] SUK^Wc tfmc&&. 

( i ~2 osa%) ©±fe-iK^ c i ) r^snsft^ 

3©W«EL*m tt^l~3fctt:^WHWWK 
<, ->fc. 
[0 08 7] 

[»W©*JKJ fiUb. B««:ilMP!LfcJ:5(c. #838© 
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WIS < , . K^ttttWWx u*m*u» 

[an $^©s^ji*s-r^R^u/c{fc^a© , h 

[02] ttM0tia^V6«b;MbM.b0 l H 

[03] *»9J® b tcit£® e ©* H 
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